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COMPUTER SYSTEM WITH POWER MANAGEMENT AND METHOD 

THEREOF 

This application claims the benefit of Taiwan application Serial No. 
092122428, filed August 14, 2003, the subject matter of which is incorporated 
herein by reference. 

BACKGROUND OF THE INVENTION 
Field of the Invention 

[0001] The invention relates to a computer system with power 
management and the method thereof, and more particularly to a computer 
system with power management for a peripheral supporting the PCI express, 
and the method thereof. 

Description of the Related Art 

[0002] The power management is to optimize the power in a most 
efficiency way and thus save the power consumption. FIG. 1 is a schematic 
illustration showing a computer system. The computer 100 includes a CPU 
(Central Processing Unit) 110, a north bridge 120, a south bridge 130, and a 
power supply 140. The CPU 110 communicates with the power supply 140 
and other peripherals (not shown in the drawing) via the north bridge 120 and 
the south bridge 130. The power supply 140 supplies a main power and an 
auxiliary power for powering the computer 100 to operate. The power supply 
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modes typically include C2, C3, S3, S4, S5 modes, and the like. The modes 
C2 and C3 are used to save the power consumption of the CPU 110, while 
the modes S3, S4 and S5 are used to suspend the main power. 

[0003] FIG. 2 is a flow chart showing a power management method in a 
5 typical computer system. First, in step 210, when the computer wants to enter 
a power-saving mode, such as a sleep mode S3, S4 or S5, the CPU 110 
passes a power management signal to a power management unit of the south 
bridge 130 via the north bridge 120 by accessing a PMIO register of the south 
bridge 130 according to the indication from the operation system. Then, in 

10 step 220, the south bridge 130 receives the power management signal and 

immediately responds with a stop clock cycle STPCLK to inform the CPU 110 
that the requested power supply mode will be entered. In step 230, the CPU 
110 receives the stop clock cycle STPCLK and immediately responds with a 
stop grant cycle STPGNT to represent that the sleep mode is ready to be 

15 entered. The north bridge 120 receives the stop grant cycle STPGNT and 
immediately passes it to the south bridge 130, as shown in step 240. Next, 
the south bridge 130 receives the stop grant cycle STPGNT and immediately 
outputs a power control signal to the power supply 140. For example, the 
south bridge 130 outputs a power control signal SUSB to the power supply 

20 when the mode S3 is to be entered, or the south bridge 130 outputs a power 
control signal SUSC to the power supply when the mode S4 or S5 is to be 
entered. Finally, the power supply 140 receives the power control signal and 
immediately suspends the corresponding power, as shown in step 260. 
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[0004] Serially connected peripherals, such as PCI express peripherals 
that are electrically connected to the north bridge by PCI express link, have 
been gradually developed in order to meet the demands on the high-speed 
peripherals. FIG. 3 is a schematic illustration showing power management 
5 state transitions for a PCI express link. The PCI express link operates at a full 
speed under the normal condition referred to as the state L0. The PCI 
express link has to enter the state L2 or L3 for saving power. At this time, the 
power supply stops supplying the main power to the PCI express device. 
However, before entering the state L2 or L3, the link has to first enter the 

10 state of L2/L3 ready. However, because the conventional power management 
method is only controlled by the CPU and the south bridge, and the north 
bridge cannot identify the change of the power supply mode, the PCI express 
peripheral cannot be informed in advance. Under the condition that the PCI 
express link cannot identify the change of the power supply mode of the 

15 computer, the PCI express peripheral cannot be transited to the state of L2/L3 
ready. Instead, the PCI express link jumps from the state L0 to the state L2 or 
L3, and abnormal conditions will be caused during the initialization of the next 
rebooting process. 

SUMMARY OF THE INVENTION 

20 [0005] It is therefore an object of the invention to provide an computer 
system with power management and the method thereof to support the PCI 
express peripherals. 
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[0006] The invention achieves the above-identified object by providing a 
computer system with power management. The computer system includes a 
CPU, a north bridge, a south bridge, a power supply and at least one 
peripheral electrically connected to the north bridge. The north bridge includes 
5 a decoding unit, and the CPU communicates with the north bridge according 
to the hyper transport I/O link protocol. 

[0007] The invention also achieves the above-identified object by providing 
a power management method for a computer system. The method includes 
the following steps. First, the CPU outputs a power management signal to the 

10 south bridge. The south bridge responds with a stop clock signal, and then 

the CPU responds with a stop grant message. The north bridge receives and 
analyzes the stop grant message to identify a power supply mode. If the 
power supply mode is to suspend the main power supplied from the power 
supply, the north bridge outputs a state transition signal to the peripheral, 

15 which then responds with an acknowledge signal after the PCI Express link 
state transition has been made. The north bridge passes the stop grant 
message to the south bridge after receiving the acknowledge signal. The 
south bridge receives the stop grant message and outputs a power control 
signal accordingly. The power supply receives the power control signal for 

20 suspending the corresponding power accordingly. 

[0008] Other objects, features, and advantages of the invention will 
become apparent from the following detailed description of the preferred but 
non-limiting embodiments. The following description is made with reference to 
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the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0009] FIG. 1 is a schematic illustration showing a computer system. 

[0010] FIG. 2 is a flow chart showing a power management method in a 
5 typical computer system. 

[0011] FIG. 3 is a schematic illustration showing power management state 
transitions for a PCI express link. 

[0012] FIG. 4 is a schematic illustration showing the architecture of a 
computer system with power management according to a preferred 
10 embodiment of the invention. 

[0013] FIG. 5 is a flow chart showing a power management method of the 
computer system. 

DETAILED DESCRIPTION OF THE INVENTION 

[0014] The PCI express link operates at a full speed under the normal 
15 condition referred to as the state L0. The PCI express link has to enter the 

state L2 or L3 for saving power. At this time, the power supply stops supplying 
the main power to the PCI express device. However, before entering the state 
L2 or L3, the link has to first enter the state of L2/L3 ready. Because the 
conventional power management method is only controlled by the CPU and 
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the south bridge, and the north bridge cannot identify the change of the power 
supply mode, the PCI express peripheral cannot be informed in advance. 
Under the condition that the PCI express peripheral cannot identify the 
change of the power supply mode of the computer, the PCI express link 
5 cannot be switched to the state of L2/L3 ready. Instead, the PCI express link 
jumps from the state LO to the state L2 or L3, and abnormal conditions will be 
caused. 

[0015] The invention is provided to improve the conventional power 
management method such that the PCI express peripheral may identify the 
10 change of the power supply mode in advance and make the correspondingly 
response. The invention is suitable for the CPU, such as that of K8 series of 
AMD, having the hyper transport I/O link protocol. 

[0016] FIG. 4 is a schematic illustration showing the architecture of a 
computer system with power management according to a preferred 

15 embodiment of the invention. The computer 400 includes a CPU 410, a north 
bridge 420, a south bridge 430 and a power supply 440. The CPU 410 
communicates with the power supply 440 and other peripherals via the north 
bridge 420 and the south bridge 430. The peripheral may be, for example, a 
PCI express peripheral 450 that is electrically connected to the north bridge 

20 420 by PCI Express link. The CPU 410 communicates with the north bridge 
420 according to the hyper transport I/O link protocol. The power supply 440 
supplies a main power and an auxiliary power for powering the computer 400 
to operate. The power supply modes of the power supply 440 typically include 
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C2, C3, S3, S4, S5 modes, and the like. The modes C2 and C3 are used to 
save the power consumption of the CPU 410, while the modes S3, S4 and S5 
are used to suspend the main power. 

[0017] A stop grant message STPGNT, which is output from the CPU 41 0 
5 having the hyper transport I/O link protocol during the changing procedure of 
the power supply mode, has a system management action field SMAF for 
indicating which power supply mode is responsive to the stop grant message 
STPGNT. Thus, the invention creates a decoding unit in the north bridge 420 
to analyze which power supply mode is responsive to the stop grant message 
10 STPGNT If the decoding unit finds that the power supply mode in responsive 
to the stop grant message STPGNT is the mode S3, S4 or S5, the north 
bridge will inform each PCI express peripheral to enter the state of L2/L3 
ready, and then pass the stop grant message STPGNT to the south bridge. 

[0018] FIG. 5 is a flow chart showing a power management method of the 
15 computer system. First, in step 510, when the computer wants to enter the 
power-saving mode, such as the sleep mode S3, S4 or S5, the CPU 410 
passes a power management signal to a power management unit of the south 
bridge 430 via the north bridge 420 by accessing a PMIO register of the south 
bridge 430 according to the indication from the operation system. Then, in 
20 step 520, the south bridge 430 receives the power management signal and 
immediately responds with a stop clock cycle STPCLK to the CPU 410 to 
inform the CPU 410 that the requested power supply mode will be entered. In 
step 530, the CPU 410 receives the stop clock cycle STPCLK and 
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immediately responds with a stop grant message STPGNT to represent that 
the sleep mode is ready to be entered. In step 540, the north bridge 420 
receives the stop grant message STPGNT and the decoding unit of the north 
bridge immediately analyzes the power supply mode of the system 
5 management action field SMAF of the stop grant message STPGNT If the 
power supply mode represented by the stop grant message STPGNT is the 
mode S3, S4 or S5, then the north bridge 420 outputs a PCI Express link 
state transition signal to all the PCI express peripherals 450 and to inform the 
PCI express peripherals 450 to put the PCI Express link into the state of 

10 L2/L3 ready, as shown in step 550. If the north bridge 420 receives the 

responsive signals ACK of all PCI express peripherals 450, then the north 
bridge 420 passes the stop grant message STPGNT to the south bridge 430, 
as shown in step 560. In step 570, the south bridge 430 receives the stop 
grant message STPGNT and immediately outputs a power control signal to 

15 the power supply 440. For example, the south bridge 430 outputs a power 
control signal SUSB to the power supply 440 when the mode S3 is to be 
entered, or the south bridge 430 outputs a power control signal SUSC to the 
power supply 440 when the mode S4 or S5 is to be entered. Finally, the 
power supply 440 receives the power control signal and immediately 

20 suspends the corresponding power, as shown in step 580. 

[0019] The power management method and device according to the 
embodiment of the invention may intercept the message between the CPU 
and the south bridge and thus identify whether or not the main power is to be 



-8- 



File: US1159F SUNDIAL CONFIDENTIAL 

Reference of Assignee: VIT03-0152/ Reference of SUNDIAL: US1159PA 



suspended. If the main power is to be suspended, the PCI express peripheral 
is informed in advance to prevent the problem of failing to initialize the PCI 
express link in the next rebooting procedure. 

[0020] While the invention has been described by way of example and in 
5 terms of a preferred embodiment, it is to be understood that the invention is 
not limited thereto. On the contrary, it is intended to cover various 
modifications and similar arrangements and procedures, and the scope of the 
appended claims therefore should be accorded the broadest interpretation so 
as to encompass all such modifications and similar arrangements and 
10 procedures. 
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